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Japanese Patent Application Laid-OpenNo. 2002-252333 (2002) 
"SEMICONDUCTOR DEVICE" 

The following is an English translation of an extract of the above application. 



It is an object of the present invention to improve an amount of misoperation 
resistance with respect to a negative variation of a high-voltage side floating offset voltage 
in a semiconductor device having a driver circuit for driving a power device such as an 
inverter and a level shift circuit. 

A misoperation or a latchup of the semiconductor device occurs due to a forward 
current arising from a turn-on of a parasitic diode by a negative variation of the 
high-voltage side floating offset voltage or a subsequent reverse recovery current. That is 
to say, it becomes possible to improve the amount of misoperation resistance of the 
semiconductor device by suppressing a current passing through the parasitic diode. In the 
Figure in the front page, a reference number la shows the current-voltage characteristics of 
the parasitic diode of the semiconductor device according to the present invention to which 
an electron beam irradiation and annealing are performed, and a reference number lb shows 
the current-voltage characteristics of the parasitic diode of a conventional semiconductor 
device. The electron beam irradiation and annealing are performed to the semiconductor 
device, thereby shortening the lifetime, or a resistance is inserting in series with the parasitic 
diode, so that the current passing through the parasitic diode is suppressed. 
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w<d#T-i-- fu^>^^- Kai2iiiam?jS©5«c# 

3/M<. *>-3. i£H«lNHig#*I(,:>©-C. iiOfc^f 
FW>*Y*-F©£B8W»K:J:")5l*iBC 
S*i4»»ff*«iiLSCi#-r*4. 30 
[0 04 5] ic^T. m^*IMS : tfcJ:2>*T-";UK:J: 

-f * - F AfW-C ft < . 13 8 fC*j » Si^ETOIgl&lB^tB^ 
fflCMOS 1 2(*J©p^*Jl/2 5in-12 3 <Dffl<D<Sr 
£.?4-*~b' (CMOSf4^-f*-F) CC*fLrfe 

[0046] B?3iL//cJ;^CC s iSfflMffiB* 
)EVS©fta»(CJ:or. t©CMOS«F£# F 
c <*: 5c<fc «3 n -H2 SfalcifciniMslc 

mm*. -mmmmamm&tim cMosi2*7-7fr 40 

C ©«£ * A * - K itfttEMWH 

[0047] * fc. m^BSJ*teJ:i>*T--;bK «fc *) . 
CQCMOSfiy-ft- K©JiTOiiS*>t3 1 t(B)««:ffP 

■fe e hmEEVSOfi^SHcf^CMOSS^^-f F 50 
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©jeHifcfrc J: *) ?||?Sc £ *i-2> 7 v *7 v 7*»fi£fa± 
[0048]'tfoT, ^J&©^S&C^S¥a£<*^g 

t*. iSfflffl?#®^ 7 -fe y b ms. V S (DM&miCft *> C M 

OS^*^*-^*1ti!l.KJ:»)3l3iecStia?* 

[0049] ti±©cfc 5 k\ mm<mm 1 tc^-5>*«(* 
igKctntf . iSEWJ/^^-^ -fe ?» hSEv s©m^» 

•fev fieev s <DM^W)K.iti-r^mmmm*m^mm 
[0050] omwmz > mmmm 1 (c*»c»rs» 

s ML>tc£ *) K, H 8 CCfcW SUSEWBttfl-Sf titfj/BC M 
OS 1 2rt©p V*)l>2 5in-I2 3©Pb1©^^^ 
— ^— K <CMOS«££V*- K) ©IBS^ffi^x. 
5CiKJ: 0 . SE»ja*^fe h^EV S©*^tt 
Kf* 5 iiSEffliJIgttfg^ai^ffl CM0S12O7";fT-^ 

<• c i*s-ci* s„ mMonm 1 {c*jc»t«*©^ 

IgiL-C. CM0Sff4^-f^-h*O5-/7^-/A^ 
[005 1 ] ZtllCttLmm<DBm2-Cit, CMOSf 

sctfa^t, (H&m$%L*7tev hevsom 

tt{C{*5CM0SgF4^-/^- K©J®m^ffl?:W^. * 

[0052] fT^L/cJ: ^ cc. BJEPJIBIiifi^-aiTJfflC 
MOS 1 2*3^:0*1^^^7 hffijxl 3*^/j:-&ii5E{|J 
raABlgtt. iaESi L-C-?-©^ K) *S«S<4©TJU 3 

Ki®ifeiiaGNDP54Ci£?iJ'CjfA5nT(,^. iff 
IBMS*® ^ 7t»h 1EV S ©m^lftfc J:DCMOS$ 

[ 0 0 5 3 ] 0 3 «HJ6©Jf5SS 2 {C^S^^^S(C*j 

*n^©?f?^{cist»r. 7^siE^3 

». KMl«jili[18«:^C/cTJUSietg3 6 iPJI?-C*> 

6*5, [g3©<fc5cc»£!tffl'c#gijsftrieg£ft-c<,> 

F5*X-CU-2>©-C{i)fe< . GND<fc©Rg{Cp3&£ 

©-C, C©T;U3E^©H'T'7 h'Cj;f3. GNDtC 
MO f -f Kra©ffiixfil«. 19tcSL/fc{S* 
©7;V3IBS£1© h^m5*^^g«:J:b^ 
*©fem. CMOStF^^-r^- K©IBmiiiE 
#iiSEft£ig&©«taffl#*#< &9. *tlCCj;orCM 



11 

c o o 5 4 1 j: o-r. mifo&wmwmmxv*. ? 

->*>l,/t£ tic. iSEESCCgEttj&trSifcfitSriqi*.* 
CC*i-Ct4. oS^EflMttM^tfcWBCMOS 1 

[0055 ] «±© <fc OK. 3lifi©^S82 SCfli£#aI{* 
KBicJ:fiGC. -fe » F^EEV S©m^S!) 

[0056] <mM<Dftm3 >m&<DB1& 3 CC:fel>T 

MO S*£y-f *- F©J«^#i£*lSill8&©ffilSfi§£ 
[ 0 0 5 7 ] m 4 tt£tt©J£JB3 (C^S*^<*^g(Cte 
*sC>"C 4(ip I )s;l/'C*[] 1 E18{c^b/cp t> *>l>2 20 

5©ii5ffiBffl>J ; &P+S:»e2 4*>e^5#. -e©fyjtt 

n-12 Z^hXtcW&tta^X^h. Sfc. 3 ltt 
«ffir**. *©«*©»*«. H8Kwlfcfe©iH 

[0058] c ©J: 0 Mt i&tctoivci*. ftEM&jft* 

^•fe 5» fsev s©ft^siB#{c. itciSHSKmss^a 

At5CMOS*4^-ft- Fttp-5x.»U3 Oin-i 
» KSIEVS©^i(|{CJ:-5)BaS6«GND*»6pSfi 30 

ax&v+imm. taasi. p+««3 s^itc 

MOSSrS^t- FtcSfchi&tf. iot. TJUSie^ 
36tp + ttttA&©MtC* Al/fcfiffi* 3 1 ©ffiinfil 
*At<1-4CiKJ:!} l CMOS^-ft-FOl 

mmim*?** h«Evs©fis»cc«tocMossF 

F# Lfc££(C t iSJEftKiiitojA 

MCMOS l 2©7»?7? ^©ffe^iqJx.&Ct 

40 

[0059] JW±©«fc Htt©0SS3 {CtfiS^aSft 
3SE(C <fc tl« . iSffiffliJ^jS^" 7 -fe 7 F SEE V S ©££tt 

tc j: r g 1 t j@ c $ ti z^mfammo? v?7v v^m 
7LZ,ct&-ci*z>. -fut>%. nsmmmxyt-, ym 
s£ v s ©jt^ifrcc*hr zmttoftm&umi, >zmmm* 

[0 06 0] <SQi©ff5)|g4>HujaiLfcct'5(C. /S«7- 

eev s©m£»tc*t-r s^Effiijfgttff ^m^jfflc mo s so 
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fc. *©J9H £&*©«. T&KMWmir-HzvYmSN 
•SSSiTC&o/c 

[006 1 ]^^, Zf- FX h7srW KSrfiSE 

7" # -r :* - f ©«»«:# 0 9 •» *r »j vmmcof&.r^m 

[0062)05 \Z$m<DB&4 (C^-S*##:«giCte 
W5ilfEEy-Y*-F©IKffiia'C*S. mi0<,c9jkl>tc'& 
*©iSE£f -C^-Fiti. p^ *;l-5 4rtCCp+MilS5 
5*i#aEL«:l>C<»:J(i(mJI5D^fiS-CabS 0 o$0. * 

9m<?>&mic%z>¥m&£iE<D-7'- y x f ^ ■? 

- F-OfeSigJE^Y *- F©r ^- F«CBp 

[0 0 6 3 ] -etKCio-t. 7y-Krt^©+t'JrO 
mA*WZ.hti. ISEEfY*-F**ti*««fE©ffi#> 
JcoT. JSBaW*at*7-fei? FWEVS©ft 

©jitgjcf* a . rnKwrnm*? -fe 
[0064] «±©«fc 5tc, mM<mM4 ic%z¥m# 

. 7— FX h 7 yV'¥A ah- F©SiSCCf* 
©ffiT*jqiiSCi*5-c#^ 0 -r&tD%. ^-FXF^ 

s©ft^K»r4*iww«©Kt»iie»»ia*ji« 
[ 0 0 6 5 ] &*s. mmvim 1 ©wiar^ ofc*?* 

fl^*3iD f T--JH*. 7- FX Y^-yiyj*- F(C 
ffll^6n-2»i^JE^Y*- F©Jfi*lfc©«i*ttI.*.&C<fc#s 

- f x f 9 -j yvj*- Yicm^mmm*sj:z^7=—)v 

WCiT, iSEEIUSil*:?-*? FaE£VS©»a«j 
B$©y- FX |-7';W^- F«WlSim»©fl£ 

^sci*r*. mwmmA tmmc. y- fx f 
[0066] s fc. *»©^3 tmma^tt-c, m 

Ffcft^JCC. «iltf**ijl5ffiyY*-F© 
7/- FF^«i:Sta?r»ALr fei^E^Y*- F©«mSSt 
©ffl*»A*Ci3&J-CSf*C4ttW636»-C*iJ. «S© 
«»4 4H«{C. 7- FX F^ ^X-^Y^- F©Jf«CC 
W> . ^EEffliiElft©-^ tti^J fflCMOS©7 y 7*W 

*©<5T*P A S c i W-C # S . 
[0067] 
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c mmamsk i &L±.mi l /c j: ? k. 1 teem© 
menu*- Krttcsa^ns** ';r©fi*>w 

[0068] ioT, XEflMUM-?* 9 h*E©fi£ 
I6*»ffi«l/«:<t»K:SBl<oaaK*«ni. SB2©X-r9 

fro. ^©M@aB#ra«5Q<fe^„ 01 

©ffitntc^D-SSBE^Ttc J: -o-C?l#^ac 3*1-5.^ 1 © 

[0 06 9 3 <*6&C. JMBIli***?** MIIE©MS 
tt^p{cfeti^l©X-T 9^>^3R^©SF*^'f^- F 

tl&m 1 ©X ^ 9 *^if%=fOv 9 9 7£«Jx.& C 

[0070] ^mimmctevz&Km&m* 
[0071] it tm2 Kisis©^^gfc<i:n«, is 

Eti[IIS§£HXDffltr>-.>l> Fia«#S8*<!0C#SH3ft-C(,> 
>*>-r£mi ©X-Y 9^>y*^SEn-5^SS8© 

[0072] i-pt, ms.m&m*7 * 9 h se©*s 
«jb* (csfcn as& 1 © 5f> y 3?^©fF£ m-t— F 

Ji&ill ©;W 9^>d/5g J f©7 9? 1 T97*aJx^C 30 
[ 0 0 7 3 ] tot, 3^fl^a£fettS;«EffiiftB* 

7*9 hmff©ft^iftcc*tT-5^«ti^SitS*(Si±r-^ 

[0 074] if 3ai 3 fC!E!S©¥iIf*^gCi: J:n«. m 

??jS^-7* 9 h^K©©^afitC#( i ^->^>TSmi 
©X 9 * > ^3RT£i?iEft £mffilISS©igta#a^i* < 

40 

[007 5] .tot. SfffiflB»**7-b» hWEOfi^ 
i&B^CCifgtiSm 1 ©X 9 y*^©^3fe 2V F 

fcamssasaw*.^ -e©sssK<t-5-c5i#ec3 

[ 0 0 7 6 ] «£oT. 3^^StCfctt&;ft£EM&£a|- 
7* 9 hSEE©fi^«)(C»-r^^ItlfPW«*l6j±-Cgt 

[0077] a*^4 ic®m<Dmmto$asic ztnt. m 
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»fflH*?iE:*7*9 YmBMaa&Qcit 
4*- Vtpfbm 1 ©x -f 9 y^Rcjfchiitymiifs* 

[0078] ae->T. mmm&comnz&m-rztciixD 

[0079] ff5fcJ§5 CCIBiS©*#ftSgk: J:n«. |g 

ttiii^mii^ett&^-s^s!)©^^*- vk.w®\k»2 
<D&mm a $ nr 1 » &©-e , memos* v * 9 k 3 
^©©^iii^c^-f^- F*6ii©^-r 9 ^vm* 

flSfC <fc ^agft^g© ^ 9 *7 9 7-Bi^ffiT-r-spgsi 
[0080] lot, |ga&liISS©m^?:«^-r S/cfe© 

[008 1 ] mime (,ciim<Dmwt*&imit£tii£. m 

-i'A*iffli$ij3n'ci.^©-c > i^)iffiiWjS^-7*9 hmii 
©fisafttcm > £ - > * >-r s ¥«<*i£grt s 

[0082] J: o-C. iS)EfW#ia^-7 * 9 H11E©H^ 
Ki*^ML/ci#K:0l©ffilii*jjfEn.S. 120^-C^ 
?->^^-©S : ^^^*- F©iS?@mna©ffiii/jN3 < 
-e©iM@^B$p B i«^<irj:s o j; 0 r. m\ 
©ffiCifc^ G e^E^Tfci o r 5 l£il§C 3 ti^m 1 © 
x-c 9^>y^©^ttf^jqi^.sci*i-ct4„ 

[0083] iSJE{9J#j®*? * 9 h SSECig 

«)B$CcS£*T.-5,mi©x^ 9^>^*^©^y^^- F 
^rtnsSl^miie.n, *©S^cJ:-oT^I#|ac3 

[ 0 0 8 4 ] Se-^-C. ^^B(CteW2,JSffifflWig* 

7*9 h^EE(D-m$zmt,c>ti?zmmr?Mimzft±v% 

[0085] l»*«7 {CiB«S©*#f*SSCC J: tit*. |g 

OjiHiK^moffl^-^ FE^*s|gSfcffl^f!i$nr(,> 

•&©-C. MEflHi»«*7*9 h«EO^B»«:^«,»ji- 

>*>-r-50i©x-Y »#>ysR^-*i*n4«a6iiB© 

[0086] J; -9"C> atE«»**7 * 9 HilE©Jtg 
S6B#(csfeti-5»0 1 ©X W >^>yfTOf4 y-^ F 
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[0087] fEoT. ^{^ECCfcWSigfflM^tjB:* 

[0088] «*^8 {ClB«S©^*«g{c «kn«, & 
6&IKC4>tt ipn Jg^ft J: T Jf^fiK 3 ft * -f * 
- F CCtt?lJ(cm 4 ©iStn^Jf A 3 tlX I » -5 ©T . MEM 

©x -f * ^&^£Sft*«&&K*&©iBJaffi***# < 

[ 0 0 8 9 ] <fc ,T . «EfflB*»*7 -fe » h^JE©:©^ 
«jB#{Cifcft-5JH 1 ©X^ 9 ^> y^CDSF^y Y F 

*a£!fn©x^ ?^>:?fR^©^^T^£«J;t.g>c 

[o o 9 o ] «e->r. ^itt^secctewsigjEffliJ^je* 

[Sffi©ffi#«:sftBj] 

[an mmo>mm 1 tc^^^^a©*^ ^ - • 

\,4>¥4*- F©*/Wy*ll*lc:bW5Wft-WE» 

tt£iti$-rs7fc«>©0-c*£„ 
[h 2 ] mucmm 1 ttffc-s^ftiia©*^ - • 

FW^^tf-Ftg^W^&^a©*'^--- F 
U-f >5rY*- F©a»H««««Ftt*J:H8f4fci&Oia 

[03] *5S©0?J 2 ^e^*«acc4B^^ii5E 
g.K5aw^ft£T;U5lfii£©WT'i» F£*T¥ffi0-e 

> 
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* [04] ^®&fl^tCft£¥WftltiKK*tt&*FB: 

im 5 ] sufi©^®4{c^s*«»igg«:*jw4js)i 

¥4*- V<DMWm-C$>2>. 

[06] se*©^" v—frt-ix *> J; o'^" v - 7^ W x 

[07] ^3fe©-'<'7-^NVXlEt!j$iatc4sCt^iiSIE 

[08] ^©^-y—r^-f x|gi6«acc*jWSW)I 

E0-e*)-5o 

[09 ] ££*©;■? o—yvw xfgij^gtctjt-f sbh 

[010] ^*©^?-7vWx|gs(i£Sg<D7'--Fx 
F5 v¥¥4*- Y\zl%^h*\hMW.¥4*- F©Bfffi 

0-C&3. 
[#-sf©i&"5§] 

i a m^-mmMis^ur^—^m^mLtc^mic 
20 ^^ft«a©^*^-Y^- -F©«i*-«ffii*tt. i 

b fi£#©¥>gffc£a©«F£ ¥4*- F©«« - «E« 

wc^s^^a©^^ *- Yvmmwmm 
1*. 2 b se*©*«f*«s©^^-r^- F©2!@a 

«iiS^Ftt. 3. 3 6 Ttmm. 4 p-i/coU. 5 
mi. 2 1 pit. 2 3. 5 3 n-B. 2 4 p+j& 
Wimm, 2 9. 5 6 n+m®. 2 9. 5 1 V -t -)l 
FT'U-F. 3 0 p+mm. 4 3 V-^Si, 5 0 
T^-F*ffi. 5 2 #V-F«g. VCC ffiFFflWf 
30 Sgfi8S«E. 
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